Die Dokumente auf EconStor dürfen zu eigenen wissenschaftlichen Zwecken und zum Privatgebrauch gespeichert und kopiert werden.
Introduction
Child malnutrition continues to be a serious impediment to development both at the individual and national levels. It is the cause, both directly and indirectly, of about 50 per cent of child deaths in the world (Rice et al. 2000; Levinson and Bassett 2007) . Because of this, child malnutrition has been identified as an important factor in six of the millennium development goals (MDGs): eradicate extreme poverty and hunger, achieve universal primary education, promote gender equality and empower women, reduce child mortality, improve maternal health, and combat HIV/AIDS, malaria and other diseases (World Bank 2006) . However, progress in achieving several of the MDGs, particularly to do with health, has been lagging. UNDP (2013) finds Africa to be off track on four of the MDGs including eradicating extreme poverty and hunger, reducing child mortality, and improving maternal health. Child malnutrition is therefore such a concerning problem because of its detrimental effects on child mortality and future human capital development.
Experiencing malnutrition in early ages has consequences on future development causing, for example, impairment to cognitive skills. Child malnutrition has been linked with lower school outcomes and completion rates and reduced adult productivity (World Bank 2006; Victoria et al. 2008 ). This in turn has a detrimental effect on human capital, income levels, and overall national development (UNICEF 2006; Levinson and Bassett 2007; Victoria et al. 2008) .
Furthermore, malnutrition is found to have an intergenerational effect: malnourished female children are more likely to give birth in the future to children with low birth weight, while malnourished pregnant mothers often give birth to children with a higher probability of malnutrition (Morales et al. 2004; Victoria et al. 2008 ).
In Mozambique, child malnutrition has been decreasing over the past 15 years (MPD-DNEAP 2010) ; however, it is still a significant problem with the latest Demographic and Health Survey (DHS) 2011 survey showing that about 43 per cent of under-five children suffer from chronic malnutrition. This is a very high percentage, even compared with other Sub-Saharan countries.
In this study, using the DHS 2003 and 2011 we find that household wealth, mother's education, area of residence, and access to safe water and sanitation have a strong relation with different measures of chronic child malnutrition. The remainder of the paper is developed as follows: Section 1 describes child malnutrition and most used measures of this dimension. In Section 2, we describe malnutrition in Mozambique. Next, we present the data and the methodology used in Section 3, and the analysis of the results in Section 4. We conclude in Section 5.
measurements with the median for children of the same sex and age from the reference population. The difference between the value for an individual and the median value of the reference population, divided by the standard deviation of the reference population, are referred to as Z-scores. Using height-for-age, weight-for-age, and weight-for-height Z-scores, respectively, it is possible to assess a child's condition compared to the reference population. When Z-scores are between -3 and -2 standard deviations, the child can be described as moderately malnourished, while if they are below -3 standard deviations it can be described as severely malnourished.
Stunting is usually considered a more precise indicator of long-term malnutrition, as underweight or wasting may be driven by short-term factors like illnesses or fluctuations in food intake throughout the year (Beaton et al. 1990; WHO 2000; UNICEF 2011) . Because of that, in the rest of the paper we prefer to use height-for-age indicators as our dependent variables. In particular, we present results relative to height-for-age Z-scores, moderate stunting, and severe stunting.
Child malnutrition in Mozambique
Despite the efforts made to monitor and reduce child malnutrition in Mozambique, chronic malnutrition is still suffered by about 43 per cent of under-five children, one of the highest percentages in the world (UNICEF 2011; MISAU et al. 2013) .
Using the DHS from 1997 DHS from , 2003 DHS from , 2009 DHS from , and 2011 , it is possible to observe that stunting decreased from about 50 per cent to 43 per cent, underweight decreased from 25 per cent to slightly less than 15 per cent, and wasting from about 9 per cent to 6 per cent. This indicates that child malnutrition has been declining in the past 15 years, but rather slowly over time (MPD-DNEAP 2010; Salvucci 2016) .
Results from the DHS 2011 survey show children in rural areas suffer malnutrition considerably more than children in urban areas (46 per cent and 35 per cent, respectively). Nevertheless, between 2003 and 2011, stunting decreased more in rural areas than urban areas ( Figure 1 , panel a). Also, children living in northern (Cabo Delgado, Nampula, and Niassa) and central (Zambezia, Tete, Manica, and Sofala) provinces have higher rates of chronic malnutrition compared to southern provinces (Inhambane, Gaza, Maputo province, and Maputo City). Figure 1 , panel b, also shows that in many provinces malnutrition decreased between 2003 and 2011, except for Nampula. The biggest drops are observed for Cabo Delgado, Sofala, and Gaza.
The prevalence of chronic malnutrition is slightly higher in male children than female children (MISAU et al. 2013) . Moreover, Table 1 shows that the highest percentage of stunting is found in children in the three poorest wealth quintiles. Notably, the percentage of stunted children decreased for all quintiles (Figure 1, panel d) .
The DHS shows a strong link between mother's education level and nutritional status of the child: the higher the level of education the lower the percentage of malnourished children. The difference between the no education and primary education categories is tiny in terms of nutritional status of the child, whereas the secondary education category shows much lower levels of stunting. However, between 2003 and 2011 the stunting rates decreased for no education and primary education levels, while increasing for mothers with secondary education, from about 22 per cent to 27 per cent (Figure 1 , panel c). Finally, a lower percentage of children appear to be malnourished if the households in which they live have better access to safe water and to improved sanitation facilities. The analysis of the determinants of child malnutrition is undertaken by means of a regressionbased approach. Three measures of chronic child malnutrition are used as dependent variables: (the negative of) height-for-age Z-scores, a binary variable indicating whether the child is stunted or not (less than 2 standard deviations with respect to the reference population), and a binary variable indicating whether the child is severely stunted or not (less than 3 standard deviations with respect to the reference population).
The regressors chosen include standard demographic variables such as sex, age in months, and age squared; information about household size, household wealth, access to safe water and sanitation, sex and age of the household head; mother's education level; and geographic controls like area of residence (urban/rural), and province. Descriptive statistics for dependent and independent variables used in the analysis are presented in Table 2 . The first analysis we undertake is a simple OLS regression adjusted for the survey design in which the negative of height-for-age Z-scores is used as dependent variable. The negative of height-for-age Z-scores, multiplied by 100, is taken in order to improve the interpretability of the coefficients in terms of malnutrition. Higher values of this variable indicate higher levels of malnutrition. The results are presented in Table 3 .
We find that being male is significantly associated with higher levels of child malnutrition, with a coefficient of about 0.2 standard deviations in 2003 and 2011. Older children were also more likely to be malnourished up to the age of about three years both in 2003 and 2011. The coefficient for living in urban areas was significant only for 2011, and urban children were on average less malnourished (0.13 standard deviations). Northern provinces showed much higher levels of malnutrition than other provinces, especially in 2011.
Concerning wealth, being in the two richest quintiles is very strongly associated with less malnutrition in both 2003 and 2011. The highest quintile showed a coefficient of about 0.6 standard deviations in both years. This is probably due to the fact that the higher the income or wealth of the household the more resources can be spent on food and better quality food with a higher nutritional value, assuming all members of the household continue to receive the same share of resources.
Mother's education, both primary and secondary education, was greatly significant in 2003. Mother's secondary or higher education also appeared to be very significant in 2011. The effect of mother's education on child malnutrition over a wide range of countries and time frames has been extensively studied with most studies finding a strong correlation (Christiaensen and Alderman 2004; Semba et al. 2008; Burchi 2012) . Indeed, mother's education is likely to increase the transfer of health knowledge to future mothers; literacy and numeracy skills may enhance the capability to diagnose and treat child health problems; and increased familiarity with modern society through schooling may make women more receptive to modern medicine (Glewwe 1999) . Burchi (2010) also suggests that formal schooling in particular enhances a mother's ability to access and interpret media, which leads to improved nutrition knowledge. As expected, having access to safe water and improved sanitation facilities is also associated with a lower level of malnutrition, both in 2003 and 2011, with the coefficient for sanitation being greater in magnitude in both years. Webb and Block (2004) , while finding that formal education is an important determinant for long-term outcomes (height-for-age), also find when mothers receive nutritional information through interventions to be a big contributor of short-term child outcomes.
As expected, having access to safe water and improved sanitation facilities is also associated with a lower level of malnutrition, both in 2003 and 2011. This is also well documented in the literature (Strauss and Thomas 1995; Cuesta 2007) . Sanitation and safe water also affect children's susceptibility to illnesses such as diarrhoea (Fewtrell and Colford 2004) . There is a strong link and vicious cycle between malnutrition and diseases in that malnutrition increases a child's vulnerability to disease while ill health worsens poor nutrition by reducing appetite and increasing nutrient requirements (Pelletier 1994; Rice et al. 2000; World Bank 2006; Levinson and Bassett 2007) .
Similar results are obtained when the dependent variables are weight-for-age Z-scores or weightfor-height Z-scores. The results for these regressions are presented in Table A1 in the Appendix.
In Table 4 instead, we present the marginal effects resulting from a probit regression where the dependent variable is binary and takes value 1 if the child is stunted (his/her height-for-age Zscore is less than -2 standard deviations with respect to the reference population) and 0 otherwise. The same independent variables are used.
Again, the results showed a higher probability of being malnourished if the child is older and male, for 2003 and 2011. Children living in northern and central provinces present a significantly higher probability of being stunted compared to southern provinces. Being in the two richest wealth quintiles also has a significant effect on the probability of being stunted. Belonging to the wealthiest 20 per cent of the population is associated with a lower 18 per cent probability of being stunted in 2003, and with a lower 14 per cent probability in 2011. If the mother has secondary education, this is associated with a reduced probability that the child is chronically malnourished by about 11 per cent in 2003 and 5 per cent in 2011. Access to safe water and improved sanitation facilities is also significantly and negatively associated with a lower probability of being stunted. For both malnutrition and stunting, most of our key variables show the expected sign in both 2003 and 2011 (Table 4 ). In Table A2 in the Appendix we also present results for when the dependent variable is underweight or wasting. The results for the probit regression using underweight and wasting as dependent variables give even greater robustness to our results on malnutrition.
Finally, we also analyse the correlates of severe stunting (height-for-age Z-sores less than 3 standard deviations with respect to the reference population). In the last two columns of Table 4 the marginal effects from a probit regression with severe stunting as the dependent binary variable are displayed. In general, we get results that are qualitatively similar to the analyses already described. The coefficients for demographic and geographic variables are in line with what was found in previous regressions. Household wealth appears to be correlated also with severe stunting, with the coefficients for the richest two quintiles being consistently negative and significant over time. Mother's education is again strongly associated with a reduced probability of being severely stunted, even though the coefficient for primary education is only significant for 2003. Safe water and sanitation show a statistically significant negative sign in 2003 and 2011. 
Conclusions
Mozambique has had high and sustained GDP growth over the past 15 years. There is, however, concern over whether this growth has benefited the majority of Mozambican people. Poverty reduction stagnated between 2002/03 and 2008/09, following a big drop between 1996/97 and 2002/03. Temporary and chronic child malnutrition are important dimensions of wellbeing, and in alignment with the poverty figures, the existing surveys show that chronic malnutrition (stunting) has decreased rather slowly over the past 15 years, from about 49 per cent in 1996/97 to 43 per cent in 2011. Underweight prevalence has also reduced, while wasting rates have remained broadly stable over time.
As it emerges from our analysis, (lack of) wealth is among the most important factors associated with child malnutrition. However, poverty reduction is not necessarily translated into lower levels of child malnutrition, and more focused interventions aimed at reducing child malnutrition are probably needed. Our results show that improved sanitation and access to safe water are strongly linked to the probability of being malnourished, implying that improvements should continue to be made here. Another area of intervention with likely positive effects on reducing child malnutrition is boosting the provision of education for girls: in all our analyses we highlighted the strong association between mother's education and child malnutrition. Our results also show a geographical disparity in Mozambique leading us to conclude that intervention should be particularly focused in specific provinces and rural areas.
Furthermore, the statistical significance and magnitude of the coefficients did not change much between 2003 and 2011. This suggests that the determinants of child malnutrition remained mostly unchanged over time. Given that child malnutrition has significant consequences for development both at the individual and national level, we conclude that continued and more focused and effective interventions aimed at directly reducing child malnutrition should be undertaken by all public and private actors involved. 
